Random resistor networks such as a lattice where bonds are randomly removed have proven to be successful models of electronic transport through static disordered media [1 -8] . However conduction processes in many disordered materials often occur through a dynamic host environment where transport processes are subject to localized time dependent fluctuations.
The inhuence of these fluctuations may be modeled by allowing the occupancy of the bonds to vary in time through mechanisms such as hopping processes. Dynamical percolation is relevant to a broad range of disordered systems which exhibit complex kinetic interactions, where structural or electronic rearrangements alter the properties of the material [9, 10] . Examples include biological systems such as molecular gas Fig. 2(a) . A transfer matrix method [4] Fig. 2(b [15] . Consequently, in order to observe RTSN it is often necessary to reduce the region of a-Si:H being probed by etching away a portion of the a-Si:H. In these simulations implementing a long narrow lattice produces multiple filamentary structures across the electrodes [16] .
The use of a resistor network held at p, = 0.5 does not imply that the entire amorphous silicon film itself is at the percolation threshold. Rather the majority of the current paths in a-Si:H will be strongly interconnected and can be considered to be well above the percolation threshold.
These filaments carry most of the current (the dc contri-bution to conductivity) and are relatively quiet in a noise measurement.
A few microchannels can be considered to be at the percolation threshold; they carry a fraction of the total current but are very sensitive to small changes in their connectivity and dominate noise measurements. [16] .
Initially the resistors were randomly allowed to diffuse throughout the lattice, structurally altering conduction pathways between the electrodes. The results from this preliminary work [16] generated a noise spectrum that had a Lorentzian form where the corner frequency was determined by the bond diffusion rate. As no evidence of RTSN was observed in this initial project, a distribution of traps was incorporated into the lattice where resistors would preferentially fall into traps of lowest energy. In the context of these dynamical percolation simulations a "trap" is defined as a particular lattice site for which a resistor diffusing onto that site remains localized for a fixed number of time steps. When a uniform distribution of trapping times is employed, so that short trapping times and long trapping times are equally likely, the primary effect is to decrease the effective bond diffusion rate with no change in the power spectra or magnitude of the fluctuations.
Consequently, a nonuniform distribution of trapping times based on the exponential distribution of band tail energies (believed to arise from strained Si-Si bonds) in a-Si:H was studied, that is, p(E) = ppe where Pp = kTp is the Urbach energy, determined from subband-gap optical absorption measurements [17] . The average time~that a resistor spends in a trap can be expressed in terms of the depth of the energy well and is given by v. = 7. 0e, where~0 is the hopping time. This quantity is estimated from nuclear magnetic resonance measurements [18] [19] . This functional form is found to agree with the experimental data of RTSN, as described elsewhere [17] .
A time trace of the conductance of the dynamical percolation model which includes the defect structure of aSi:H is shown in Fig. 3 Fig. 3(b) . The resistance switching spontaneously changes to nonswitching Auctuations, which have a 1/f power spectra, in contrast to the Lorentzian power spectra observed in the computational model without trapping [16] . [17] .
